Role of glucocorticoids in the stress-induced suppression of testicular steroidogenesis in adult male rats.
We have examined the role of glucocorticoids in the stress-induced inhibition of testicular steroidogenesis. Immobilization (3 hr) reduced plasma testosterone (T) levels to 24% of control values but did not affect plasma LH levels. This reduction was partially reversed by in vivo injections of the antiglucocorticoid, RU486, prior to the stress session at a dose of 10 mg/kg BW, but not at 1.0 or 50 mg/kg BW. Stressed rats that were treated with 10 mg/kg BW RU486 had twofold higher plasma T levels than vehicle-treated stressed animals. Injections of RU486 did not affect plasma LH levels in control or stressed rats and did not affect T levels of unstressed rats. Stressed rats had eightfold higher plasma corticosterone levels than controls, and RU486 had no effect on control or stress levels of corticosterone. The possible role of glucocorticoids in mediating the effect of stress on testicular T production was investigated also in vitro by incubating testicular interstitial cells from unstressed rats for 3 hr with corticosterone (0, 0.01, 0.1, or 1.0 microM) or dexamethasone (0, 0.001, 0.01, or 0.1 microM), followed by an additional 2 hr with hCG (0, 25, 50, or 100 microIU). Both corticosterone and dexamethasone inhibited hCG-stimulated T production in a dose-dependent manner. Cells incubated with the highest concentration of either of the glucocorticoids showed significantly reduced responses to hCG stimulation. In the absence of hCG, in vitro T production was not affected by dexamethasone or 0.01 and 0.1 microM corticosterone. However, the highest dose of corticosterone (1.0 microM) produced a 63% elevation in basal T production. Coincubation of testicular interstitial cells with corticosterone (1.0 microM) or dexamethasone (0.1 microM) and RU486 (0.01, 0.1, and 1.0 microM) reversed the glucocorticoid-induced suppressions of T production in a dose-dependent manner. Our results suggest that during stress increases in plasma levels of glucocorticoids in male rats act via glucocorticoid receptors on testicular interstitial cells to suppress the testicular response to gonadotropins, and that the decline of testosterone production during immobilization stress is in part mediated by a direct action of glucocorticoids on the testis.